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(57) Abstract 

A refrigerant comprising component A and component B, in which component A with non-inflammability or 
incombustibility is 10-95 wt%, and one or more compounds selected from the group consisting of iodotrifluorometh- 
ane, pentafluoroethane, 1,1,1,2-tetafluoroethane and chlorodifluoromethane; component B with flammability is 5- 
90 wt%, and one or more compounds selected from the group consisting of methane, ethane, propane, cyclopropane, 
butane, isobutane, difluoromethane, 1,1-difluoroethane, 1,1,1-trifluoroethane, dimethyl ether, fluoroethane, pro- 
prene and ethyl ether. While component A is only 1,1,1,2-tetafluoroethane, component B is not difluoromethane 
alone; while component A is only pentafluoroethane, component B is not difluoromethane alone; while component 
A is the mixture of pentafluoroethane and 1,1,1,2-tetafluoroethane, component B is not difluoromethane al ne. 
Optionally, component A contains 1,1,1,2,3,3,3-heptafluoropropane and/or 1,1,2,2-tetrafluoroethane. The advant- 
age of this refrigerant is better than the replacements of CFC-12 and HCFC-22 in environment effect, heat work- 
ing parameter, heat working property, etc. This invention also provides methods of the refrigerant in cooling, heat- 
ing and temperature controlling. 
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« » ffil 

sis#t, ft«a. 2*. &mxaWi&&m&mniB#M* * 

CFC-12 » HCFC-22 . a^FEfttfttatt. %fttiu -5J£ffe*m*s 

(CFC) i§ aft**& (HCFC) 38**3(t**l**UiWrSK Wffl tt*. 3I£ 

THPiUiH arSWaa. CFCs » HCFC> »£f*#ttJ8. 

Sir, fl5fc#ft CFC-12 m±*1M*1tV3 1, 1, 2-ESaZ.«(HFC-134a) , XttJ&A** 
*F*«&. fcXttMCFC-Ufcifi, g/£/8&#t&Bigj£B, fi£*ir&fflHFC-134aB*. 
W*7-*M^CFC-12*R«a*. Jt«/ftSX2 

GWP 0rM*&&. i£¥3fc. «Btt«*Mafc£**l#T«ft» CFC-12 . 

ttfctm HCFC-22 . aWTW/LftiSSrife: (D flJM R410A(HFC- 

32/HFC-125. Ma^^ft 50/50) ftaa^lft, fiK^«ffiAa*T 6W. ^ifi[$«l1HM 
it* 40%, ttffaff&1t£**Ltttt*£ill£tt; (2)tfc#» I. CI R407C(HFC- 
32/HFC-134a, 23/25/52) , g COP WBmgWMS 10%££, JRVLttSiiMk' 

aaSJbSt&tt*; (3) H**^*«4?ttW HFC-32/HFC-134a (aSl"7>& 30/70) »£*B, 
fi*ar«tt; <4)jtB*«8ifc#&*J HFC-227ea/HFC-32 30/70) 
(CN1083508A). {BJSSS&JS*. 

*««*ft#K*ff *F»3T*tt CFC-12 m HCFC-22 tftf&J#JFJ. 

*i# a £&g Twa*»-#aif»^Atta^5r«ttWfl:^«: hihs*¥£ (cm, 

FC-1311), EitZHScCCHFjCF,, HFC-125K 1, 1, 2-ESaZ.<S(CHiFCF», HFC-134a)*fl— 8L~ 
£Ctt¥*£(CHClF 2 , HCFC-22), m^WjPj^ltW 10-95%; tfcj^^j 40-95%; 

ffl5H*iSaTm*tt-tt*£fW*«tettft£»: ¥£(HC50), ZJ£(HC170), 
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pf*£(HC290), JF?f«(C270). T£(HC600), #T8(HC600a) , (CH^, HFC-32) . 

1. l--aZl«(CHFH:H,, HFC-152a) , 1. 1, 1-=JR2L« (CFaCH,, HFC-143a) , ~ fp»(CH,0CH, 
E170). -fcZ,£(CHiCHiF, HFC-161)|Dpf»(CHiCH-CHi, R1270), X3>ft3i$f*ffl| & M 
ft 5-90%; 

MMafl-Afcfcl, l,2-Di[21tt(CHiFCFi, HFC-134a)Ht,ffl#B*^fcJR?£<ClbFi 

HFC-32); 

£lfl# A {X3jS£CZ.&(CHF j CF ) , HFC-125)B=f. B *JMfcft-JK«Ptt (CHiFi. 

HFC-32); R, 

^tSiftA *jEfcZ.&(CHF.CF,, HFC-125)*P 1, 1, 2-EjRZL^(CH,FCF 3 , HFC-134a)0<Jffi 
ffl^B^*a*nJ|t¥tt(CH.F. I HFC-32). 

tt-^*tt*3lE+. «^$Ut5PJftffl^ A ^ZBT^W 1.1.1.2,3,3,3-fcfc?S« 
(CFjCHFCFj, HFC-227ea) 1, 1,2. 2-Egfc£& (CHFiCHFi, HCFC-1 34) . 

*^B^ftmH^#AJi±^^J||tS^CFC-12lgHCFC-22ffl^aK^&«J|6fi^ 
(COP) . ^FS.WS*«iqn$9«l^t. ilffa£W*,^*£Jfl*A#Jf CFC-12 * HCFC-22 

1311). ffl#B*tfj«<HC290). ^ft^SJ^MfifiW 80-95%*! 5-60%. 80- 
85%;fQ 15-20%; 

(FC-1311) . *!# B fcPg£(HC290) «1 1. l-~fcZ.£ (HFC-152a) , Jt3-fi#S'J*j$iJ#?FJM 
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dt} 60-90%. 3-10%%I 5-30%, 60-75%, 3-5%» 20-35%; 

(FC-13U) jftl 1, 1, 1,2, 3, 3, 3-fc»Pf£(HFC-227ea) , B 2jM£(HC290) , K^fi^J 
^fH^jPJMMW 55-85%, 5-25%*P 5-20%. ffift^j 65-80%, 5-2 5%*J 10-18%; 

(FC-1311) JFPl.1.1, 2. 3, 3, 3--fcjHP3*re (HFC-227ea) , 0f>£A5ffl# B # 1, l-~ jRZ.^ (HFC- 
152a) , K$nftm*J®?$M&m&) 40-80%, 3-30%*D 7-50%, {fcifcSj 40-60%, 5-15%*l 
30-50%; 

^(HCFC-22), B # l,l--&Z.ffi(HFC-152a), J£#i:##J*ji&J#flJS*fi<J 

40-60%jRj 40-60%; 

&<HCFC-22)» 1, 1, 1, 2, 3, 3, 3~b«[(5tt(HFC-227ea)«=tt«l¥«(FC-1311) , jffiSfttt 

# B 1. l--«Z.tt (HFC-152a) , Jte<£»Jft*l*ffltttt 15-50%, 2-30%*P 30-65%; 

£S(HCFC-22);ffl 1, 1, 1, 2-fflfc£^(HFC-134a) ,^j$#J*&# B * 1, 1-— «Z.£(HFC-152a) , 

K^mftwiftfflftmntto 5-35%, io-6o%*j 30-65%. 

(HFC-125). 0fj$BtI*l^B^-SC2:^(HFC-161), R*«HWft«*JW**tt 10-95%, 
5-90%. {fcjSfc 40-60%, 60-40%; 

(FC-1311)|Pl,l,2-iajRZ.«i(HFC-134a), #ri$B«l*a# B (HFC-32) , 

SlfciMJ'WMMfcJ 5-40%. 15-60%^ 10-50%, 10-35%, 35-60%^ 15-35%; 

(FC-1311), J5f»Wia^B*-*[¥tt(HFC-32)»l,l--JK2.tt(HFC-152a), 

* 10-80%, 10-S0%f& 10-40%, fjfcjfc* 40-65%. 20-40%*fl 5-25%; 

(HFC-125). j»attift<>B*JFM«(C270)»-HZ.JK(HFC-161). S^fi^'J*$iJ^JPJfi 
fctt 10-70%. 5-20%ft 20-50%. ttiS* 40-60%. 10-20%#J 25-45%; 

(FC-13ll)»EKZ.«i (HFC-125). «3£B*lfi£BfcHK£8<HFC-161) . # 
ffllttft5-S0%, 20-60%3ffl 20-60%. 5-15%, 30-5 0%*P 40-55%. 
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±.y&Mftmm.%®^vAm®%&m : fR®&mik%L*m hcfc-22 . 

*£«tt»&SflnEra 

tt&»l* 80K#J FC-l 31 1 ft 20%«J HC290 Sttffi&fT l&S$E£. *#$#3PJ 1 . 

#MW£tt$HW*70»W FC-1311 . 10%#JHC290ifQ20%$J HFC-152a £?£ffi"FtS£> 
#ffi*M 2 . 

mm* 

#SSW#tt#J5iJ# FC-1311 . 20%$) HC290 ft 10%6<J HFC-227ea £«fflTiS 

#MWfl-tfc*HBI* 5WW FC-1311 . 40%M HFC-152a ft 10K#J HFC-227ea £&*BT 
£aK*Bltt&itXi&T. it*»HJ±«**ffil»#«»^«l<WttXttl6, l 
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CFC-12. HFC-134afn#T4&£fTtfc8:, * 

*»Wtttt^JWa^»ttJI«K*f»IB(ODP)*T, &SS&££8(GWP) < 50 , * 
*^RfittJF»3l*. *«WW**Jfl|«^«-% CFC-12 A«»«*HFC-1348 »# 

T^tt«£*tt*2 0r*. 
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ODP 


1. 0 
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GWP (100 *£) 


8500 


1300 
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VOC 


0. 1 
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b. &X#ffc 

®> ffi*«LWffifttt&«f*iaiK^ cfc-12 +^«jfi. isfjaifefl^fia*^^. sawm^ 

B»CFC-12fl«I#««IHFC-134a»#T«. 0MP. JmScWs^ffi^'J^ 1 ^^ffi. *fc 
TH^isfr. 1«A£^; HFC-134a ^^TttftffilfcW^ »Wtt«H*ffJ«^«. H 
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CFC-12 


HFC-134a 


^T*t 600a 1 falfrM 2 


MZtEEj] (MPa) 
^JgflE^J (MPa) 
ffitfc 

flKJS£(°C) 
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1. 352 
10.46 
145.7 


0. 115 
0. 147 
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I. 35. 

II. 6 
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fflfiSW^tt SQ%&} HFC-US . 30%W R1270IP 20%$J C270«^«T?S^, ##J#3FJ 8 , 
HCFC-22. 

ffiMW#tfc 45%#J HFC-125 . 5%lHj E170#I 50%$J HFC-161 £«tfaTJI£. ^^JPJ 
9, fl§T2iB&£3^, #tt HCFC-22. 

ffiMW#tfc 50%6«J HFC-125 . 5Xft) HFC-152a ft 45%#J HFC-161 *E$frtflT?l£', 
#JFJ10, fflT&iNftjKfttt. #ft HCFC-22. 
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